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WILMINGTON, DELAWARE 19898 

LEGAL DEPARTMENT 

Mr. Martin Greif 
Executive Secretary 
TSCA Interagency Testing Committee 
U.S. Environmental Pr~tection Agency 
401 M Street, S.W. · 
Wash i ngton, DC 20460 

Dear Mr. Greif: 

Du Pont Comments 
ITC 5th Scoring Exercise 

4 8 FR 51519 (19 83) 

January 17, 1984 

On behalf of E. I. du Pont de Nemours and Company 
(Du Pont), I am pleased to submit comments on the ITC !:ith 
Scoring Exercise for the chemical substance: bromotrifluoro­
methane (CAS 75-63-8). In addition. DuPont notes that it 
ceasP.d manufacture of the following chemicals by 1980: 

• N,N-Dimethylcyclohexylamine (CAS 98-94-21 
• 1,1'-Methylenebis (4 - isocyanotobenzene) (CA.S 101-68-8) 
• 2,6-Di-tert-butylphenol (CAS 128-39-2) 
• 1,8-Dihydroxy-4,5-dinitroanthraquinone (CAS 81-S5-0) 
• Anthraquinone (CAS 84-65-1) 
• Anthr~quinone, 1-amino-2-bromo-4-hydroxy (CAS 116-82-5) 

Finally, DuPont will submit additional comments on several 
other chemical candidates selected by the ITC. See K. D. 
Da~tur toM. Greif, 1/13/84 (attached). 

Should the Committee have questions or desire further 
assistance with this Du Pont submission, plea~e contac~ me at 
302-774- 6443 . 

MHC:mdm 
Attachments 

H . Christman 



BROMOTRIFLUOROMETHANE 

(CAS No. 75-63-9) 

• INITIAL DISCUSSION 

The Du Pont Company provides t:he encJ.osed information 

~nd comments concerning the list~ng of b~omotrifluoromethane in 
the 1983 List of Chemicals Selec~.ed for Review by the 'I'SCA 

Ir1teragency Testing Commit tee. Du font has been a producer of 

bromotrifluoromethane since the early 1940's and has been a 
leader in developing the toxicological and technical data upon 

whir.h current uses of the compound are based. 

Du Pont recommend~ that brcmotrifluororeethane be deleted 

from the 1983 List of Chemicals Selected for Review. The basis 

for our recommendation is that the compound exhioits an extremely 

low order of toxicity, that occupational expo3 ,~re is infrequent 
and is limited to a small number of people and that occupational 
exposures, other than in fire extinguishant use, are low compared 
with accepted long-term exposure standards such as the TLV. 

Although concentrations exceeding the TLV are encoun­

tered in fire extinguishant use, exposure is, in such cases, for 

a short period of time while the fire is extinguished and occu-. 

pants are evacuated. Th~ exposure levels are, as a result of 

system engineering design, kept at or below levels r~commended by 

the National Fire Protection Association for short-term exposure. 

fire extinguishant releases expose a very small number of people 
annually to bromotrifluoromethane who would ot.hcrwioe be at a 
mucti more severe r-isk from the f .i.re or from the need to evacuate 

during the fire episode before alternative vapor systems (such a~ 

carbon dioxide) could be actuated. Consideration of a few uses 

(See Applications section in Attachment 3) immediately indicates 

that the life and property protection value of such systems is 

very large. 
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To support our recommendbtion we have provided infor­

mation in the Technical Data section on the seven topics listed 

in the subject Federal Registe~ Noti~e, based on our estimates of 

the total use of bromotrifluoromethane in the u.s. Wa believe 

such information is of greater value to the Committee than limit-• 
ing our comments to Du Pont's sales of b~omotrifluoromethane, 

which would require us to designate these comments as •confiden­
tial Busines~ !~formation.• We would be pleased to provide ITC 

with any further information, descriptions, or references that 
the Committee may need and which are available to us. 

Virtually all bromotrifluoromethane utilized in the u.s. 
is used for fire extinguishing purposes in enclosed, occupied 

areas and/or where high value equipment is installed. Carefully 

engineered total flooding systems p~rmit automatic release of the 

agent as soon as a fire is detected. The extreme efficiency of 
this compound as a fire extinguishant, c~nbined with its 
extremely low toxicity, permits rapid fire extinguishing action 

(ten seconds or less) without mandatory evacuation of occupants 

prior to extinguishant release. Maximum protection of the 
occupants from fire and minimal property damage is achieved 

simultaneously by use of this unique compound. Bromotrifluoro­

methane is also used to a much lesser extent in portable fire 

extinguishers. 

When utilized as a fire extinguishant, exp~sure ~oncen­

trations of 7 percent for up to 15 minutes have been shown to be 

safe, permitting the fire to be extinguished immediately and ~ 

subsequent orderly evacuation of the area. If personnel cannot 

be evacuated prior to agent discharge, the prompt extinguishment 

of the fire insures that people are evacuated in the absence of 

smoke and other toxic combustion products. 
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A small amount (one percent or l~ss of total u.s. use) 
of bromotrifluoromethane is used as a special refrigerant, for 

example, in reciprocating units designed to produce medium-low 
temperatures ranging down to -70°F or lower with one or. ~~n 
stages of compression • 

• 

Excep t when released as & fir~ extinguishant, emissions 
are carefully minimized and exposure concentrations are typically 

well below the 1000 ppm TLV for 8-hour/day, 40-hour/week expo­
sure. The very limited use of bromotrifluoramethane as a refrig­

erant insures that a minimal number of workers are exposed. 
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TECHNICAL DATA SECTl ON ~ND ATTACHMENTS - CONTENTS 

Par t I Synonyms and Trademark Information for Bromotrifluoro­
methane. 

Part II Information Categori~s Requested in 48 Federal R![ister 
~1519. 

1. Technical Bulletins 

1.1 Bromotrifluoromethane Fire Extinguishant 

1.2 Bromotrifluoromethane Refrigerant 

2. Material Safety Data Sheets 

3. Current Annual Production Data and Trends 

4. Numbers of Workers Exposed, Concentrations, 
Controls, Use of Open Versus Closed Systems, Etc. 

5. Use Data 

6. Environmental Impact Data 

7. Toxicological Data 

Attachments 

1. Bulletin NFPA 12A: •Halon 1301 Fire Extinguishi n 
Systems• 

2. Bulletin G-1: •Freon• Fluorocarbons, Properties and 
Applications• 

3. Bulletin B-29E •Du Pont Halon 1301 Fire 
Extinguishant• (Technical Bulletin) 

4. Bulletin E-43977 •Du Pont Halon 1301 Fire 
Extinguishant• 

5. Bulletin T-13Bl •Thermodynamic Properties of Freon• 
13Bl Refrigerant• 

6. MSDS - Halon 1301 Fire Extinguishant 

7. MSDS - Freon• 1381 Refrigerant 

8. •TLVs• Threshold Limit Values for Chemical 
Substances and Physical Agents in the Work 
Environment •••• • American Conference of 
Go11ernmental Industrial Hygienists (1983-84). 

9 . •Haskell Laboratory Toxicity Review: Halon 1301.• 
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FART I 

SYNONYMS AND TRADEMARK INFORMATION FOR 8ROMOTRIFLUOROMETHANE 

• 8romotrifluoromethane (CBrF 3), when utilized as a fire 
extinguishant is named HALON 1301. The name Halon is not a 
trademar~ and does not indicate the producer. 8romotrifluor o­
methane, when utilized as a refrigerant is '~ nown as refrigerant 

1381 (or ~-1381). The refrigerant is generally sold under the 
producer's trademark, e.g., DuPont sells Freon• l3b1 

refrigerant. 

Freon• 1381 refrigerant is~, therefore, a generic 

synonym for bromotrifluoromethane. 

Additionally, the compound may generically be referred 
to as fluorocarbon 1381 (FC-l3Bl or F-1381). 

PART II 

INFORMATION CATEGOR I ES REQUESTED IN 48 FEDERAL REGISTER 51519 

l. Technica l Bulletins 

l.l 8romotrifluoromethane Fire Extinguishant (Halon 1301) 

NFPA l2A: Halon l30l Fire Extinguishing Systems 

This booklet, prepared by the Technical Committee on 

Halogenated Fire Extinguishing Systems of the Nz .ional Fire 

Protection Association, Inc., defines standards for the design, 

installation, maintenance, and operation ot Halon 1301 fire 
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extinguishi~g systems. It is the bas i s on which such sys ~ems are 

design~d and operated ir1 the u.s. (Attachment 1). 

G-1: Freon• Fluorocarbons, Prope r. ti~s and Applications 

this is a general bulletin on the Freon• fluoroc arbons 

. nclud i ng bromotrifluoromethane. The bulletin discusses safety, 

physical and chemical properties, applications, 11 nd other 

information (Attach.:nent 2). 

B-29E: Du Pont Ha~on 1301 Fire Extinguishant (Technical Bullet i n) 

This bulletin presents technical details on applica­

tions, mode of fire extinguishing action, toxicological 

propertiest safety, and container information (Attachment 3). 

E-43977: Du Pont Halon 1301 Fire Extinguishant 

The bulletin discusses the chemical mechanism by which 

Halon 1301 extinguishes fires, as well as its safety, effective­

ness, toxicology, and system design factors. This bulletin is 

similar in coverage to Bulletin 29-E (above) but less technical 

(Attachment 4) • 

1.2 Bromotrifluoromethane Refrigerant (Refrigerant J3Bl) 

G-1: Freon• Fluorocarbons, Properties and Applications 

(See paragraph 1.1 under fire extinguishant use). 

T-13Bl: Thermodynamic Properties of Freon• 13Bl Refrigerant 

The bulletin provides detailed thermodynamic data and 

physical properties for the design of refrigeration equipment 

utilizing Freon• 13Bl (Attachment 5). 
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2. Material Safety Data Sheets 

Two MSDS are provided: Attachment 6 is the MSDS for 

Halon J01 Fire Extinguishant, Attachment 7 is the MSDS for 

Freon• 1381 refrigerant. The content~ of the two MSDS are 

essentially identical. 

3. Current Annual Production Data and Trends 

For ~~1e reasons given in the initial discussion, we have 

pr "'~·.ti~ t Du Pont•s estimates of total bromotrifl uoromethane use 

in the J.s. rather than specific Du Pont sales figures for 

bromotrifluoramethane. 

Thee~ are two companies producing bromotcifluoromethane 

in the u.s.: DuPont and Great Lakes Chemical Corporation. 

Additionall y , material is imported into the u.s. from Japan , 

Germany, and F~ance. We expect Korea and the U.K. to start 

importing in 1984. The current total market in the u.s . is about 

7 million pounds annually, and is grow i ng annually at an average 

rate of about 9 percent . This includes material for both fire 

extlnguishant and refr i e rant use (See Section 5 for use 

distribution). 

4. Number of Workers Exposed, Concentrations, Controls, Use of 

epen Versus Closed Systems, Etc. 

4.1 Fir.!._Ext.inguishant- Production, Shipnent, and Storage 

Bromotrifluoromethane is manufactured in a closed 

systt:m, '"' "'ipped in compressed gas cylinders, and sold in high 

pressure stora9e containers. Product tr·ansfers and hand l ing 

operations are carefully controlled to minimize losses. Since 

even a small leak would ultimately empty a cylinder or r~nrier a 

fire protection system inoperative, L,_ .ntenance programs are 

designed to keep leaks to ~n absolute minimum. 
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Due to the high cost of H~lon 1301 ($6 to $10 per pound 

for the end-user), a strong econcr~c incentive exists to prevent 

leakage, apart fr.om the maintenance Jf effective fire protection. 

4.2 Fire Extinguishant- End Use (discharge) 
• 

We estimate abo1Jt '/00,000 pounds per year are aischarged 

in the u.s. This is for all purposes - accidental discharges, 

tests, and actual fire extinguishm~nts. ~ne number of individu­
als exposed during these discharges is estimated to be less than 
100. 

Salesmen demonstrating the product (100 to 200 sales­
p~ople) may discharge Halon 1301 to produce a 5 percent con­

centration into a manned demonstration •booth• to d~monstrate the 

rapid fire extingu i shing properties and the safety of bromotri­

f. luoromethane. The number of times per year per salesperson is 
impossible to ~stimate with confidence. Based on our experience 

we would guess 4 to 6 exposures per salesman per year . 

4.3 Refrigerant Use 

Production, shipment, and storage are essentially 

identical to th~ use as Halon 1301 Fire Extinguishant {See 
section 4.1 above). The quantities used as a refrigerant are 

small (See section 5) .. 

FC-1381 ~efrigerant is used in sealed equipment designed 

for use with the specific refrigerant. Equipment operation is 
entirely dependent on ruaintaining the refrigerant charge in a 
sealed system. Venting of refrigerant during maintenance is 
infrequent and is kept to ~ practical minimum and field se vice 

procedures require any venting to be to the outside. 
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4. 4 Open Versus Closed Systems 

Due to the low boiling point of FC-13Bl (-72°F), all 
uses of FC-13Bl (Halon 1301) are in closed systems • 

4.5 • Concentrations 

With the exception of actual fire events or accidental 

release of Halon 1301 into occupied spaces, or for demonstration 
of the safety and effectiveness of Halon 1301, worker exposures 
are typic~lly very l ow, well below the ACGIH Threshold Limit 

Value of 1000 ppm (6100 mg/rn3 ). In Attachment 8, page 33, 

FC-13Bl (Halon 130 1 ) i s listed as •trifluorobromomethane•. 

Fire extinguishant uses can result in brief exposures 

(less than 15 minutes) to concentrations in the range 5-7 per­

cent. Tests on human volunteers have indicated such exposures 
are safe and can produce, in the most susceptible subjects, 

effects indicating the onset of mild anesthesia. The effects are 
sufficiently •inor that subjects rem~ in fully capable of exiting 

the fire location in an orderly and safe fashion without assis­

tance. All the minor effects are transient and disappear rapidly 

end within about an hour. The chemical is rapidly eliminated 

from the body in expired air. 

5. Use Data 

5.1 Use Breakdown 

Use Breakdown 

Refrigerant 

Fire Extinguishant 

Total 

* u.s. Use, Lb(Yr 

< 100,000 

7,000,000 

7,100,000 

*Du Pont Company estimates. 
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5.2 Use Descriptions 

FC-1381 is used as a low temperature refrigerant. This 

use is extremely small (less than 1~0,000 lbs) • 

.. 
A small proportion of Halon 1301 is used for portable 

' fire extinguishers, most of which are used in military 
applications. 

The balance is used in fixed extinguishing systems 

(total flooding systems) to protect high value areas, critical 
equipment or irreplaceable objects where other extinguishants 

cannot be useG. Examples are computer rooms, u.s. Navy ships, 

F-14 fighter ~lane fuel tanks, museums, and telephone exchanges 

(See Attachment 3 for more detail). 

Since the product extinguishes fire ~o quickly (less 
than 10 seconds) and is •people-compatible• at fire extinguishing 

concentrations, it can be used in areas where other extinguish­

ants (e.g., co2 ) would be fatal or could potentially cause as 

much damage (e.g., water) as the fire itself. 

6. Envfronmental Impact Data 

6.1 Waste Control 

For economic reasons (for the end-user, bromotrifluoro­

methane costs $6 - $10 per pound) wastage is carefully minimized 

during manuf6cture, shipment, storage, and use as a refrigerant. 
Use as a fire extinguishant involves discharge to the fir~ 

location, followed by venting of the extinguishant and any 

combustion products. 
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6.2 Pollut i on Potential ano Ecotoxicity 

Ambient concentrations of bromotrifluoromethane ar.e 
extremely low (Nl x lo-12 or 1 part per trillion*) and m: . 

orders of magnitude below l~vels at which adverse health ~t£ects 
~ 

sre found. The inertness of bromotrifluoromethane results in no 
significant degradation in the troposphere and thus the com­

pound is of negligible photochemical reactivity. Due to the 

compound's low solubility in water (300 mg/1 at 25°C and 1 atm. 

vapor pressure, corresponding to an equilibrium water concen­

tration of 0.3 pg/1 at a 1 ppt atmospheric concentration), no 

significant removal in rainfall occurs. No significant tropo­
spheric removal processes for the compound are known. For 

instance, by analogy with compounds of similar chemical inert­

ness, the reaction rate with hydroxyl r.adical (the primary 
tropospher :\c scavenging reaction for such compounds) is estimated 

-16 3 -1 -1 to be <1 x 10 em molecule s , suggesting a tropospheric 

half life >75 years. 

6.3 Fraction Released to the Environment and Route of 

Environmental Entry 

There 6re no significant destruction processes for 

bromotrifluoromethane in its use and thu~ essentially all 
material is eventually released. Most releases occur as fire 
extinguishant releases. The material may be stored for many 

years before release, and release rates are currently much less 

than production rates for this reaEon. Due to the low boiling 

point (-72°F) and high vapor pressure, all releases to the 

environment occur as vapor releases to the atmosphere. The gas 

is essentially insoluble in water and does not contaminate 

r~infall. 

* Reference: Table 1-2 in •The Stratosphere 198lz Theory and 
Measurements•. World Meteorological Organization/National 
Aeror.4utics and Space Administration, January 1982. 
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6.4 Environmental Reactions 

The only known removal process for bromotrifluoromethane 
is photochemical degradation in the stratosphere. Although 

stratospheric bromine is exp~cted, on the basis of computer 
calculations, to enter into reactions with stratospheric ozone, 
the amount of bromine involved and its effect on stratospheric 
ozone are insignificant opposite the various calculated effects 

from chlorine, nitrogen oxides, nitrous oxide, carbon dioxide, 

and methane.* 

7. Toxicological Data 

Brc, •. totr i fl uo:-:omethane is an inert, nonflammable gas of 

extremely low toxicity. The Lc50 for rats, 4-hour e~posure, is 
approximately 800,000 )pm. The National Fire Protection Associa­

tion recommends that human exposure to the compound, when used as 
a fire extinguishant, should be limited to 15 percent (150,000 

ppm) and exposure times be controlled as shown (data from 

Attachment 1, page 12A-50). 

7% ol." less 
7-10% 

10-15% 

** 
(7 0 , 0 0 0 ppm ) 
(70,000-100,000 ppm) 

(100,000-150,000 ppm) 

15 minutes 
1 minute 

30 seconds 

No evidence of carcinogenic, mutagenic or teratogenic 

potential for bromotrifluoromethane has been found in tests. 

* 

** 

For instance, see •Protection Against Depletion of Strato-
spheric Ozone by Chlorofluorocarbons• pp. 195-6. Committee on 
Alternatives for the Reduction of Chlorofluorocarbon Emissions, 
NAS, Washington, D.C., 1979. Calculations of future ozone 
depletion have been substantially reduced since 1979. 

Normal design criteria for total flooding systems to extinguish 
most combustible materials- See Attachments 3 and 4). 
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The published and unpublished toxicolog;cal lit~rature 
on bromotrifluoromethane has be~n revie•o~~ed and li ted in our 

•Haskell Laboratory Toxicity Review: Halon 1301• (Attachment 9) 

which contains 55 references. We can provide copies of any 

available•reference n~~ded by the Toxic Substances Control Act 
Interagency Testing C.)nunittee upoll request. 
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TOXICITY REVIEW 

HALON 1301 



~ -.. -·---
HASKELL LABORATORY 

LIMITED DISTRIBUTION 

Tbia review reflects the available toxicity 
1iterat~re, both published and unpublished. Studies 
have not been evaluated for scientific merit. Contact 
Baakell LAboratory if you have questions. 

Common Name: Halon 1301 
Chemical Name: Mothane, bromot~ifluoro­
~onyms: Freon• l3Bl, PC-1381 

Reg1stry No.: 75-63-8 
Chemical Structure: 

p 

I 
~C~Br 

I 
p 

Physical and Chemical Properties: 

Description: 
Molecular Weight: 
Boiling Point: 
Melting Point: 
Density/Specific Gravity: 
Vapor Pressure: 

Plash Point/Flammability: 
Solubility: 
Conversion Factora: 

Exposure Standards: 

Colorless gas 
148.9 
-s7.a•c 1 760 ~ H9 
-16a•c 
1.57 g/cc (liquid at 70•P) 
56.5 psig @ o•p 
199 paig @ 70•P 
300 psig @ 100•P 
Nonflammable 
300 ppm in water @ 77•P 
1 -.J/L - 164 ppm., 
1 ppm • 6.1 mg;m· 

~Lve • 1000 ppm; STEL • 1200 ppm (1). 
OSHA 8-hour 'l'WA • 1000 ppm ( 2). 
Soe Rolated Referenco 52 for additional information. 

DOT Classification: 

Nonflammable g&a; DOT abipping name monobromotrifluo~omethano 
(44). 
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EPA RCRA Status 

None. 

FDA Status: 

None. . . . . 

TSCA Inve,.,tory: 

Yes. 

TOXICITY 

A. Acute 

1. Oral 

• Not applicable. 

2. Skin and Eyes 

• Liquid Balon 1301 may freeze the slr.in (frostbite) on 
contact. Such contact should be avuided by wearing 
protective clothing and eye protection (3). 

3. Inhalation 

a) Animal Studies 

Concentration 
(ppm) 

850,000 

832,000 

800,000 

800,000 

Duration of 
Exposure 

2 hours 

15 aainutes 

4 hours 

2 hours 

Animal 
Species 

Mice 
Guinea pigs 

Rats 

Rats 

Rats 
Rabbits 
Mice 

Guinea pigm 

- 2 -

Refer-
Effect( a) ence 

Lethal 4 

Lethal 5 

3/70 deaths 40 

No deaths 4 
Toxic effects: 
drowsiness, 
tremors, 
ataxia and 
convulsions 
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Concentration Duration of Animal Refer-
f CEE•> EXE!28Ure SE~cies Effect(&~ ence 

800,000 30 minutes Rats, Mice Lethal 10 

770,000 l hour Rats No deaths 6 

f 600,000 2 hours Mice, Rats, No deaths 4 
Guinea Pigs, Bypoactivity 
Rabbits filow and deep 

respiration 

560,000 l hour Rats No deaths 6 
( 

500,000 2 bours Rata, Mice, Slight initial 4 
Guinea Pigs, CNS, depression 
Rabbits Normal behavior 

thereafter 

r 500,000 26 minutes Rats Drowsiness 7 

400,000 2 hours Mice, RAts, No effect 4 
Guinea Pigs, 
Rabbits 

( 370,000 7 hours Cat a Lethal (l/1) 8 
Guinea Pigs Le tbal ( 6/6 ) 
Mice Survived 
Rats Survived 
Rabbit~ Survived 

( 370,000 7 hours Guinea Pigs No deaths ll 

360,000 3 .. 5 hours Cats Survived 8 
Guinea Pigs Lethal (5/6) 
Mice Survived 
Rata Survived 
Rabbits Survived 

360,000 1.33 hours Cats Survived 8 
Guinea Pigs Survived 
Mice Survived 
Rata Survived 
Rabbits Survived 

300,000 2 hours Mice, Rats No effect 4 
Guinea Pigs 
Rabbits 
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Concentration 
(ppm) 

300,000 

200,000 

200,000 

. 200,000 

180,000 

150,000 

90,000 

46,000-50,000 

44,000 

24,000-28,000 

!J,000-13,000 

Duration ~f 
Exposuro 

40 minutes 

2 hours 

2 hours 

2 houra 

7 hours 

2 hours 

7 hours 

2 hours 

2 hours 

2 hours 

2 hours 

Animal 
Species 

Rats 

Monkeys 
Rabbits 
Guinea Pigs 
Rats 

Guinea Pigs 

Rata 

Rabbits 
Cats 
Mice 
Rats 
Guinea Pigs 

Monkeys 
Rabbits 
Guinea Pigs 
Rats 

Effect(&) 
Refer­
ence 

No effect 
Pa tbol~ .>CJY 
normal 

40 

Glaaay eyes (l/2) 40 
Restlessness (4/4) 
Lacrimation (l/6) 
Restlessness (10/10) 
Normal recovery 

No effect 9 
Normal Pathology 

No effects 40 
Normal Pathology 

Lethal Cl/4) 
Survived 
Survived 
Survived 
Survived 

Glassy eyes (l/2) 40 
No effect 
No effect 
No effect 

8 

Cats, Mice No effect 8 
Rats, Rabbits, 
Guinea Pigs 

Guinea Pigs 

Guinea Pigs 

Guinea Pigs 

Guinea Pigs 

No effect 

No effect 

No effect 

No effect 

9 

8 

9 

9 

• Pathologj.cal examina·tion of animals killed by Balon 
llUl exposure revealed edema and hemorrhage in the 
lungs, severe pneumonitis and tracheitis and 
congestion of the liver, spleen and kidneysa No 
cellular changes were seen in these organa (5). 
Examination of other animals whicb survived Balon 
1301 exposures failed to reveal any significant 
changes (40 ). 
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• Hematological examination of the monkeys exposed to 
10 or 20' Balon 1301 failed to reveal any 
significant changes (40 ). 

• Seven monkeys trained on continuous and discrete 
avoidance performance tasks were exposed to Balon 
1301 concentrations ranging from 10.5 to 42,. 
Significant performance decrements were observed in 
all monkeys during 20-'5' exposures. Higher 
concentrations result·.~:·.~ in impaired performance to 
the point of complete disruption of operant behavior 
in •ome monkeys. No visible signs of CNS depression 
or analgesia accompar.,i ed this loss of ability to 
perform conditioned ~~rformance tasks (12). 

• See Related Reference~ 45, 47, 49 and 50 for more 
information. 

b) Human Exposures 

Concentration 
(percent} 

15 

12 

10 

10 

Duration of 
Exposure 

1 minute 

1 ainute 

1 minute 

3-3.5 ainutes 

Effect(s) Reference 

Severe dizziness and 
mark•d paresthesia. 
Increased heart rate 
and T-wave depression 
(EKG). Recovery was 
rapid and complete 
w~thin 5 minutes. 

Severe dizziness and 
mild paresthesia in 
l/2 subjects. T-wave 
deprecsion and in-
creased heart rate. 

No effect for the first 
30 second followed by 
slight dizziness and 
paresthesia (l/2). 
Heart rate increased 
and T-wave was depressed 
in 1/2 subjects. 

Light headednoea increas-
ing to near unconscious-
ness. Slight disturb-
ance teats (balance and 
reaction time). No IKG 
changes were obsorved. 

- 5 -

13 

13 

13 

40 



10 20 minutes EuphoriA (2/6) 14 
Light-headedness (3/6) 
Paresthesia Cl/6) 
Tinnitus (l/6) 
Slight to moderate eye/ 

nose irritation (2/6) 
Pulmonary discomfort (2/6) 

9 2 minutes After l minute of exposure 13 
dizziness was felt which 
increaaed in intensity. 
Increased heart rate, no 

EKG changes. 

7 3 minutes Exposure was during flight 16 
at 5,000-20,000 feet. 
No adverse subjective 
biomedical or EKG effects 
were reported. 

7 3 minutes Dizziness, faintness and 15 
drowsiness (6/8). Dif-
ferent altitudes had no 
effect on subjective 
symptoms. No compound-
related EKG changes. 

7 3-3.5 minutes Light-headedness. No 40 
EKG changes. 

6 3 ainutes Slight paresthesia, 13 
(. dizziness. No EKG 

changes. Increased 
heart rate. 

s 3-3.5 minutes No effects observed. 40 
EKGa normal. 

5 20 minutes Euphoria (2/4) l4 
Light headedness (2/4) 
Presaur~ in the ears 

(l/4) or in the 
bead (l/4) 

Slight eye and nose 
irritation U/4) 

Slight pulmonary 
discomfort (l/4) 
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3 minutes 

3 minutes 

Dizziness, faintness 
and drowsiness (3/8). 

Chahges in altitude had 
no effect on symptoms. 

No compound-related EKG 
changes. 

Exposure was during 
flight at 5,000-20,000 
feet. No adverse 
subjective biomedical 
or EKG effects were 
reported. 

3-3.5 minutes No effects observed. 
EKGa normal. 

3-3.5 ~inutes No effects observed 
EKGa normal. 

15 

16 

40 

• Ten volunteers wero exposed to inhalation of CBrF3 from an anesthesia machine. These experiments 
con.sisted of a aeri'!a of relatively short exposures 
to different concentrations of CBrF3• Heart rate, 
blood pressure and electrocardiographic tracings 
were monitored. Cardiac arrhythmias were not 
observed to develop during exposure of 5 subjects 
for a total of lO to l7 minutes to 4-6.7\ nor during 
the additional exposures of 5 subjects to 7-9.6\ for 
5 to 7 minutes. These subjects reported reactions 
inclucling dizziness, tingling of extremities, 
light-headedneaa and a fear of imminent loss of 
consciousness. rive subjects were exposed to 
8.2-15.7\ for total exposure times of 10-31 minutes. 
Only one of these subjects developed a serious 
cardiac arrhythmia. The subjective sensations which 
were reported to have developed during these aerial 
exposures to CBrF3 were on the central nervous 
system. These sensations ranged from an increased 
awareness of sound, visual disturbances (e.g. 
flashing before eyes), tingling of extremeties and 
numbness of body to the sensation of the room 
rocking back and forth or spinning, drowsiness, and 
the fear of tmpending unconsciousness (14). 

• Three volunteers, one visually handicapped, were 
exposed to 0.1, 4.3, 4.5 and 7.1\ of Balon 1301 for 
up to 30 minutes. The subject•' health and feelings 
were .onitored before, during, and up to 2 hours 
after exposure. Included before each exposure were 
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a complete physical examination (blood pressu~e, 
body temperature, electrocardiogram [ECG), pulmonary 
function, urinalysis, clinical blood chemistry ' 
symptoms) and mood evaluation. During and after 
each exposure, the subjects performed various tasks 
to measure effects of exposure on eye-band 
coordination, abort-term memory, reaction ttme, 
depth perception, balance, ability to walk on a 
treadmill, write, and apeak. Finally, spontaneous 
electroencephalograms (EEGa) were made immediately 
after exposure on each subject. At O.lt Balon 1301, 
no significant deviations from normal were detected 
in any of the ~ubjecta. At 4.3 and 4.5t, subjects 
experienced sensations of light-headedness, 
dizziness, and euphoria 2 minutes into exposure. At 
9 minutes into exposure at 4.5,, only the visually 
handicapped subject showed signa of imparied 
balance~ at 30 minutes after exposure, his response 
was normal. A second subject showed mild impairment 
in balance at 30 ainutea. At 7.1,, one subject 
showed mild chanqes in teats of balance during 
exposure, while the visually handicapped subject 
performed unsat.i.afactorily in the balance and 
eye-hand coordination testa. Sensations of 
ligbt-headednesa, dizziness, and euphoria also were 
noted, persisting up to 60 minutes after exposure. 
Analysis of ECG tracings did not show any 
abnormalities cauaod by tho exposures. One of the 
subjects showed alight changes in brain wave 
activity (EEG) at 7.lt, with a pattern 
representative of alight anesthesia. All untoward 
physiological and subjective responses were 
reversible shortly after exposure. Results of the 
other health testa were within normal limits (40 ) 

Extended Inhalation Studies 

• A single cat survived two 7-bour exposures to 18' 
Balon 1301. Guinea pigs exposed to the same 
concentration died after 2 exposures as did l/4 
rabbits. All of the 10 rata and 10 mice similarly 
exposed survived. Five 7-hour exposures to 8.72' 
tilled 4/6 guinea pigs. Mice, rata, cats and 
rabbits were not tilled except for 2 natural deaths. 
Five 7-hour exposures to 4.44' was responsible for 
the death of l/10 aice, but no other deaths were 
attributable to the Balon 1301 exposure. Dogs 
exposed to either 9 or 18' for 7 hours on each of 2 
consecutive days developed no signa of intoxication. 
Acute hemorrhagic pneumonitis and degeneration of 
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the liver And kidney• were found among animals that 
died as the result of ezposure (8). 

Bzpoaure of groupa of 3 rata, 3 guinea pigs, 1 dog 
and 3 cats to 20-60' Balon 1301 for up to 70 hours 
did not produce symptoma of toxicity (17). 

A group of 20 rats and 20 guinea pigs was exposed to 
5.1, Balon 1301 continuously for 10 days. No toxic 
effects or pathologic or histopathologic changes 
were observ~d. Hematologic determinations also 
fail•d to reveal any adverse compound-related 
changes (6). 

A group of 20 mice, 10 rats and 10 guinea pigs was 
exposed to 50' ef Balon 1301 in air, 2 hours daily 
for 15 days. No significant effects were observed 
(4). 

Rats were ezposed to 5' of Balon 1301, 23 hours 
daily for 30 days. Studies of blood did not reveal 
any accumulation of Balon 1301. There was no 
elevation in the rate of excretion of fluoride ion 
in the urine. No gross pathological changes were 
found (18). 

Rats and dogs were ezposed to 2.3, of Balon 1301 in 
air for 6 bours daily, 5 days per week for up to 18 
weeks. At no time did the animals show any signs of 
intoxication. Opon autopsy the animals showed no 
evidence of pulmonary edema or necrosis as had been 
seen in acute lethal studies. There vas a moderate 
diffuse congestion of the entire respiratory tract 
but no other significant changes. All other organs 
appeared noraal (19). 

Balon 1301 Bl ood Levels 

• Beagle dogs with cannulas surgically implanted in 
the common carotid artery and external jugular vein 
were ezposed to 5,, 7.5,, and 10' Balon 1301 for 60 
minutes. Blood samples were withdrawn from the 
cannulas befQre, during, and after exposure and 
analyzed for the Balon 1301 concentration. Blood 
levels of Balon 1301 increased rapidly during the 
first ten minutes of exposure, ~lateaued within 
twenty ainutes, and declined rapidly after ezposure. 
The mean blood concentrations·at equilibrium were 
directly proportional to inspired levels: at an 
inspired concentration of 5' - arterial 19.2 ug/mL, 
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venous 14.6 ug/mLJ at an inspired concentration of 
7.5t - arterial 30.6 ug;mL, venous 28.4 ug1 and at 
an inspired concentration of lOt - arterial 40.2 
ug/mL, venous 32.1 ug/mL. During exposure arterial 
concentration was greater than venous concentration, 
but after exposure the venous concentration slightly 
exceeded the arterial concentrat1on (40 , 41). 

Anegthetized rats were exposed to 5t of Halon 1301 
for 30 minutes and blood levels of Balon 1301 
determined. The following blood levels were found 
at the indicated post-exposure times: 

Time Level 

0 5.6 uq/g 
15 minutes 0.62 ug/g 

l bour 0.35 Ug/g 
2 hour 0.05 ug/g 
4 bour 0.07 ug/g (18) 

• Groups of 15 rats wore exposed for 1-5 minutes to 
70t Balon 130le Rats were r~moved at various times 
for collection of brain tissue, heart and 
intracardiac blood samples. During the first 
minutes of exposure, the Balon 1301 concentration in 
the brain and heart rose rapidly. Following the end 
of exposure, the concentrations in brain and heart 
fell rapidly. The Balon 1301 concentrations in the 
samples of intracardiac blood were similar to those 
of the hearts obtained at the corresponding time 
intervals (20). 

Ca~diac Studies 

a) Cardiac Arrhythmias 

• It bas been known for some time ~~at inhalation of 
vapors from certain organic aaterials, which include 
such compounds as carbon tetrachloride and gasoline, 
can make the heart muscle abnoraally reactive to 
elevated adrenalin levels with resulting cardiac 
arrhythmias. These arrhythmias are frequently 
ventricular in origin and aay result in sudden 
death. This phenomenon is commonly referred to as 
cardiac sensitization. Since Balon 1301 is used as 
a fire extinguishing agent and fire is a 
life-threatening emergency which can be expected to 
result in high circulating levels of adrenalin in 
person5 attempting to extinguish the fire or ~nose 
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whose escape aay be blocked, several investigators 
have studied the effects of adrenalin plus Balon 
1301 exposure on the cardiovascular system. 

e EC50* (dogs) • 200,000 ppm (23) • . 

• Development of spontaneous cardiac arrhythmias were 
not observed in the electrocardiographic tracings 
obtained during exposure of l dog to 10' (1004000 
ppm) CBrF3 for 20 minutes, exposure of 4 dogs to 20' 
(200,000 ppm) for 15 minutes, and exposure of 5 dogs 
to 30' (300,000 ppm) for 15 minutes. Salivation and 
whole body trembling occurred d~ring exposures to 
30' and to a lesser extent during exposures to 20,. 
Weakness and inability to stand was reported only 
for those dogs exposed to 20,. Recovery following 
exposure to 30' occurred within 1-2 minutes after 
exposure was ended. The author does not report 
whether the CBrF3 was mixed with air or with oxygen. 
Cardiac sensitization to intravenously injected 
epinephrine during 5-.inute exposures to 10' or to 
20' CBrF3 was evidenced by increases in the number 
of ectop1c beats in 2/2 exposed to 10' and in l/2 
exposed to 20' and by ventricular tachycardia in l/2 
exposed to 20, (13). 

• Dogs were exposed to 5, 7.5 and lO' of Balon 1301 
for 30-60 minute~. The teat animals received an 
injection of epinephrine both before and after the 
exposure. None of the dogs exposed to 5.0, 
developed cardiac arrhythmias. Two of 12 dogs 
exposed to 7.5, showed a marked response after a 
30-minute exposure. Following a 30-minute exposure 
to 10' Balon 1301 t~ere was one definite and one 
questionable response in 12 dogs (40 ). 

• A dog was exposed to lOt Balon 1301 for a few 
minutes following an injection of epin phrine. A 
challenge injection followed the exposu Some 
effect on the heart was seen (40 ). 

• Balon 1301 did not cause cardiac sensitization of 
the beagle heart below a concentration of !0' in air 
(40 ). Further experimentation showed that the 
minimum effect level is closer to 7.5, than 10' 
(40 ) • 

* ECSO is the concentration causing cardiac arrhythmias in SO' 
of the animals. Exposure was for 5 ainutes followed by an 
exogenous dose of epinephrine. 

- ll -



( .~ 

( 

( 

( . 

l 

l 

• Groupe of 8 dogs were exposed to 10, 20 or 40' Halon 
1301 in air. Exposure times were 15, 27 and 55 
minutea, respectively. Durinq exposure the chambers 
were darkened and the dogs subject for 5 ainutes to 
friqht-inducinq stimuli. Those dogs exposed to 10' 
Balon 1301 demonstrated increased alertness, those 
exposed to 20' developed tremors without increased 
alertness &nd thoae exposed '~o to' howled, salivated 
and developed dyspnea and trumors (14). 

• Spontaneous cardiac arrhythmias developed within 1-3 
ainutes of exposure to 40' hlon. 1301. Arrhythmias 
could be produced in those animals not devolopinq 
apontaneou~ arrhythmias by the intravenous injection 
of a pressor dose of epinephrine. Larger doses 
caused ventricular fibrillation with cardiac arrest 
in dogs and, commonly, spontaneous defibrillation in 
monkeys ( 21 ) • 

• Anesthetized quinea piqs, cats and dogs were exposed 
to 20' Balon 1301. 'l'hia ••'PO••·-". increased the 
arrhythmogenic effect of i.v. infusion of 
epinephrine (24). 

• Pive anesthetized monkeys were exposed, 
successively, for 10 minutes each, to 10-80' Balon 
1301. spontaneous ventricular arrhythmias developed 
durinq the first 5 minutes of exposure to 30' and 
hiqher. Cardiac arrhythmias spontaneously appearinq 
in monkeys exposed to CBrF3 required a minimal blood 
pressure threshold for thelr production. The blood 
pressure threshold varied as an inverse function of 
the log of tho CBrP3 concentration to which monkeys 
in acid-base balance were exposed. Acidosis 
decreased the threshold and alkalosis increased the 
threshold at concentr~tions of 10 and 20' CBrF3 but 
were without effrct at 30' or qreater 
concentrations. Epinephrine decreased the blood 
pressure threshold required to triqqer arrhythmias 
but was not necessary for their production aa it is 
in the case of cyclopropane (25). 

• No aiqnificant difference in the percentaqe of 
aarked responses was seen when dogs with myocardial 
infractions were used instead o! healthly dogs (40 , 
42). 
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• Groups of rata were exposed to one of the follo~ing 
conditions: 

l) aimulat• -~ llltituae with added Halon 1301 !27 
rata); 

2) aimul,,ted altitud~ ~ithout Halon 1301 (9 rats); 

3) simulated altitude with added Balon 1301 and 
inj~cted epinephrine (27 rata); 

4) simulated altitude without Balon l30l but with 
injected epinephrine (9 rats). 

No rats died during any chamber exposure. 'l'h ~·ee 
animals developed cardiac arrhythmias during 
inhalation of Balon l30l. One rat b~eathing 24 
percent Balon l30l at a a~ulated altitud~ of 5,000 
feet, and one exposed to l6 percent CBrP 3 at 389 mm 
Bg, developed premature atrial contractions about 
one minute after the Halon 1301 was admitted to the 
chamber. Indications of bundle branch blocks 
appeared as the exposure continued. In both cases, 
these changes disappeared when the CBrP~-air mixture 
was replaced with room air during the cnamber 
descents. Premature atrial cont~actiona were also 
noted in the olectrocardiogram c~ one rat breathing 
24 percent Balon 1301 at 632 mm dg. 1~is animal had 
received an epinephrine injection before the 
exposure. Normal EKG tracings reappeared when the 
rat was returned to ambient conditions. No other 
prolonged cardiac arrhythmias were noted on the 
electrocardiograms from any other rats •. 
Histological examination of the lungs from rats 
sacrificed immediately after expos~re showed no 
pathologic changes which could be directly related 
to breathing Balon l30l or exposure to hypobaric 
conditions. In this experiment e~~nephrine was 
administered intramuscularly to rats r ather than the 
usual intravenous route. The use of i . m. 
administration would be expected to prod uce much 
lower blood levels of epinephrine than i.v. 
injection . The observation of only l/27 premature 
atrial contractions after exposure to 24' Balon 1301 
at 632 am Bg may reflect the low dose of epinephrine 
rather than any species different (22). 

• Rata were subjected to 79' Balon 1301 plus 21' 
oxygen and challenged with aubtoxic doses of 
epinephrine. CNS effects were ~e major 
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obsorvations in rata, 17/20 shoved respiratory 
; arrest within 40 minutes and several exhibited 

erratic convulsive behavior prior to exhibiting 
respiratory ~ifficulties (26). 

( 

b) Heart Rate And Blood Pressure 

• Inhalation of 80t &alon 1301 cauaod blood pressure 
falls in many ~ases and a marked elevated diastolic 
pre•sure in rhesus monkeys. Inhalation ·of 70 
percent Balon 1301 triggered cardiac arrhythmias. 
These arrhythmias were dependent on the maintenance 
of a minimum blood pressure. Balon 1301 (80'} 
inhalation in dogs which had undergone a left lumbar 
sympathectomy c,aused a large increase in right 
femoral artery blood flovG Concurrently, mean 
arterial blood praaaure, ~ak systolic blood 
pressure fell while left ventricular and diastolic 
pressure rose (2i). 

• Dogs were exposed to .~ 0 and 7 5' Balon 13 01 for 
10-minute periods. Recordin~s were made and 
arterial and coronary sinus blood samples were 
obtained before, during and after the exposures. A 
small decrease in the vigor of myocardial 
contraction, decreases in vasoconstrictor tone and 
aean arterial blood pressure, an increase in aortic 
blood flow, an increase in myocardial lactate 
utilization and a decrease in myocardial ~xygen 
con~umption were observed as functions of the Balon 
1301 concentration. Conclusions wez:'e than · ·t~der the 
conditions of this experiment (1), a decrea.n in 
pressure-volume work done by the left ventricular 
myocardium during Balon 1301 exposure resulted in a 
decrease in myocardial oxygen consumption1 (2) 
myocardial metabolism was little affected; and (3) 
decreased peripheral vascular flow resistance was 
accompanied by increased cardiac output (28). 

• To invaatigate the effect of Halon 1301 on blood 
pressure 10 anesthetized dogs were exposed to air or 
70' Balon 1301 for 50 minutes. The blood pressure 
of the treated dogs vas significantly lover than 
pre- and poatexposure levels and also lover than for 
air treated controls. No significant differences 
were seen for cardiac output. Heart rate vas 
significantly lover (29). 

e Balon 1301 vas administered to dogs and tbe 
following par~metera recorded: pulmonAry 
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resistance, pulmonary compliance, respiratory minute 
voluma, heart rate and aortic blood pressure. Halon 

.. 13 01 was shown to produce an increase in pulmonary 
· resistance a decrease in compliance an increase in 
rea~iratory minute vol~e, very little effect on 
heart rate even at concentrations up to 20,, and a 
mild hypertenaiv~ effect (4t in~reaae at 20' 
concentration). Heart-lung experiments in 
surgically prepared dogs showed little change in 
myocardial contraction even at high concentrations. 
Experiments with rata showed Balon 1301 capable of 
producing apnea with atriovent~icular conduction 
blocks occurring during this period of apnea. Balon 
1301 also produced a rise in pulmonary resistance 
and fall in compliance as it did in the dog 
experiments (40 ). 

• Exposure of dogs and monkeys to 10-80t of Balon 1301 
caused cardiovascular and CNS effects which 
increased in severity with increasing concentration. 
An initial fall in blood pressure of 10-20 mm Bg at 
the lower concentrations and 40-60 am Bg at the 
higher concentrations was observed. Epileptiform 
convulsions were seen in about . SOt of the dogs 
exposed to so-aot Halon 1301 while conscious. 
Conscious monkeys, on the other band, became 
lethargic, and no convulsions were seen (21). 

• ~e mechanism of the decrease in m&an arterial blood 
pressure in the dog during Balon lJOl exposure was a 
decrease vasomotor tone resulting from ganglionic 
blockade. No direct vascular smooth muscle effect 
of CBrr3 was observed. When arterial blood from one 
dog was perfused through the bind leg at constant 
flow rate through a bind ltub of another dog, 
exposure of the donor to 67-70t CBrF 3 was 
accompanied by a reversible decrease in the donor's 
aean arterial blood pressure, but the perf~•ion 
pressure was unaltered (30). 

• When anesthetized dogs were exposed to Ba.\on 1301 
the animals ayocardial contractility decreased 
inversely with the concentration of Balon 1301 (31). 

• Balon 1301 significantly decreased total periphftral 
resistance and myocardial contractility in 
anesthetized open-cheated dogs and monkeys resulting 
in a reversible hypotension during exposure (32). 
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• Groups of dogs were exposed to 27-75' Balon 1301 in 
oxygen or 27-75' mixture of 0 and N • Exposure to 
Balon 1301 may result in diatdrbancei of myocardial 
energy metabolism that are connected to ayocardial 
performance. The exposure resulted in a progressive 
rise of plasma glucose concentrations that persisted 
for at least 30 minutes post exposure \33). 

• Exposure of dogs to 27, 51 or 75' Balon 1301 
produced no myocardial tissue hypoxia, alight 
metabolic acidosis, normal pyruvate, lactate, and 
coronary sinus blood glucose, decreased mean 
arterial blood pressure and myocardial contraction 
strength and elevated arterial blood glucose (34). 

• Twelve anesthetized cats were subjected under 
byperbarbic conditions to 5-mi~ute inhalation of 5' 
Balon 1301. This exposure was ••sociat~d with: 

1) Cardiac arrhythmias in 10/12 cata1 . 

2) Pall in systolic blood pressure (average 
decrease -18.4 mm Bg) in 10/10 cats and a fall 
in diastolic pressure (average decrease - 19 mm 
Bg) in 9/10 cats (35). 

• A anesthetized cat was exposed to 80' Balon 1301 and 
20' oxygen. This exposure did not materially modify 
the physiolo;ic equilibrium of the cat. The 
following changes were observed~ 

• Slight activation of reapir•tion1 

• Decreased arterial blood pressure (1 am Bg)J 

• Slight decrease in oxygen consumption1 

• CNS depression (hypnotic). ( 4 ) 

• Anesthetized dogs and .onkeya were •xpoaed to 70 or 
80' of Balon 1301 and EEGa recorded. Tbe moat 
significant findings were (1) dominance of the EEGs 
by 6-9 Hz waves beginning 2-3 ainutea after 
beginning exposure to CBrr3 and (2) a nearly normal 
susceptibility of the EEG to activation by auditory 
and photic atiauli during exposure to CBrF3• 
Several lines of evidence were explored which 
suggested that the central nervous system effects of 
CBrP may be the result of the induction of 
funclional cha~gea at the rhinencephalic level (36). 
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• TO determine if the negative inotropic effect of 
Balon 1301 was accompanied by altered myocardial 
aetaboliam, urethane anesthetized-guinea pigs were 
exposed for 30 minutes and myocardial ATP, ADP, AMP 
and creatine phosphate levels were determined. A 
concentration of 75' Balon l3Ql, produced a 34' 
decrease in contractibility. Blood levels 
stabilized within 2.5 minutes. ·B~ood pressure and 
heart rate were decreased. High energy phosphate 
levels were not altered in a fashion commensurate 
with the theory that a block in energy metabolism 
was responsible for the production of the induced 
negative inotropic effect (43). 

• See Related References 46, 48 and 51 for more 
information. 

c. Carcinog~nie Potential 

• No evidence of a carcinogenic potential has been 
found. However, the longest study conducted was an 
18-week inhalation study ~19). 

o. Mutagenic Potential 

• Balon 1301 was tested in Salmonella typhimurium 
strains TA 1535, TA 1537,~1538, TA 98 and TA 100 
~t levels up to 40,. The gas was not mutagenic 
either in the presence or absence of a liver 
microsomal system <40 ). 

E. Embryotoxic Potential 

• Groups of 27 pregnant rata were exposed 6 hours a 
day on days 6-15 of gestation to 9S2 + 57, 10,196 ! 
1514 or 49,505 + 4753 ppm of Balon l31Jl. No 
compound-relatea clinical signa of toxicity or 
changes in behavior were noted. The outcome of 
~regnancy, measured by the number of implantation 
sites, resorption• and live fetuses, were not 
adversely affected by the expo•ure. exposure did 
not affect embryonal development as measured by 
weight and crown-rump length of the fetuses. Three 
fetuses were found with malformations. All three 
were fraa dams exposed at the intermediate level, 
however, these effects were not considered 
compowa4-related. Under the conditions of this 
teat, Balon 1301 was not embryotuxic or teratogenic 
(40 ). 
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F. Other Reproduction Studies 

• Hone. 

G. Aquatic 

• Hone. 

B. Bwaan Exposure 

• See Section A.2.b. for details o~ controlled 
inhalation experiments in human ~olunteers. 

I. !pidemiloqy 

• No information available. 

J. Metabolism 

• ~e Related References 53-55. 

K. Py!olysis Studies 

• Balon 1301 decomposes upon contact with flames or 
hot surfaces above lOOO•r. While this action 
appears necessary for the product to function 
effectively as a fire extinguishing agent, it also 
results in the formation of several new compounds 
whose properties are considerably different from 
Balon 1301. The CODUDOn decompoa:i. ~ion products of 
Balon 1301 are: BF, BBr, Br2 , ca.:bonyl halides, 
consisting of carbonyl fluor1de (COP2 ) and 
carbonyl bromide (COBr 2 ). The quantities of these 
aaterials in the post-extinguishment atmosphere 
depend upon several factors, such as the size of the 
fire, type of fuel, enclosure size, degree of 
ventilation, and rapidity of flame extinguishment. 
In practical fire testa, the predominant 
decomposition products are BP and BBr. Free bromine 
and carbonyl halides have not been detected in 
significant quantities and post-extinguishment 
atmospheres. 

• ALC (15-minute exposure, rata) • 14,000 ppm (5). 

• !be toxicity of pyrolyzed Balon 1301 appears to be 
due to the BP formed. The 15-minute LC50 for BF is 
2700 ppm. At the LCSO determined for pyrolyzed 
Balon 1301 (2300 ppa), 2480 ppm of BF ia foraed. 
(37) 
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• Tbe paa•age of Balon 1301 through an Inconel tube 
heated to 482•C did not result in any detectable 
decomposition of the compound, nor did the exposure 
of the animals to the effluent aaterial result in 
any deviation in the mortality rates seen with 
undecompoaed material. When the tube is heated to 
593•c, some decomposition of the compound and an 
increase in mortality was seen. The incidence of 
mortality was dependent on the Balon 1301 
concentration. Mild degrees of pnoumonitiea were 
fo~nd in all exposed species, except rats, which 
were exposed to 482•C fumes. Acute chemical 
pnew.onitia and degeneration of the liver, kidneys 
and brain were found in all a~ciea exposed to fumes 
g erated at temperatures greater than 482•C (8). 

• r atha as the result of inhalation of pyrolysis 
products of Balon 1301 characteristically resulted 
from pulmon~u-y hemorrhage and edema. The 15-minute 
LCSO value fo~ pyrolyzed Balon 1301 calculated from 
these experiments waa 2300 ppm. The pathologic 
response and delayed death patterns are similar to 
those seen from BP (38). 

• Groups of animals were exposed for 30 minutes to 
atmospheres containing the pyrolysis products of 
Balon. 1301. None of the animals died after being 
exposed at concentrations up to 80' of eoo•c 
pyrolysis products. Signa of toxicity included 
dyspnea and prostration. When exposed to vapor 
products at lOOO•c, all of the animals wQre killed 
at concentrations greater than 1,. At 0.75' 
app~oximately 20' of the exposed rata and 90t of the 
mice were killed. At o.s,, none of the rata and so• 
of the mice died (4). 

• When Balon 1301 is applied to ordinary fires such as 
gasoline or wood, the resulting decomposition 
products aay include BP, BBr, carbonyl halide~ and 
in some cases free bromine in concentrations 
depending on the quantity used. When applied in 
quantities of 2.3 pounds in a 720 cubic foot room 
for durations of the order of 5 to 30 minutes Balon 
1301 caused some injury to guinea pigs, but waa not 
lethal (9). 

• With the exception of initial excitement, no 
symptoms indicative of a toxic action were ob~•rved 
during Gxpoaure of 20 mice and 40 rata to 1.07' 
Balon 1301 in air for 15 ainutea. very few deaths 
occurred during gasoline fires, however, the trachea 
and lungs were found to be congested (39). 
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